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SSoZuri^z^ 

in ZceritTcontaining oompound oxide. The reducing preciprtant is hydrazme. The surface treabng agent ,s 
ammonium chloride. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



Page 1 ot 1 



* NOTICES * 

Japan Patent Office is not r sponsible for any 
damages caused by the use of this translatxon. 

1 .This document has been translated by computer. So the translation may not reflect the original preci: 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Stan The cerium-zirconium multiple oxide characterized by for an oxygen ^^mtSSc^l 
being 400 degrees C or less after performing oxidation reduction processing repeatedly at 1000 degrees C, and an 

♦♦ halogen organic compound, or a cerium-zirconium muluple oxide given in 2. hvA ,7in e ora 

[Clata 4] The Manufacture method of the claim 1 whose above-menttoned reducing precip.tant .s a hydrazine, or 

^^ZSSSl.-- multiple ox.de according to claim „o 4 ma. the above- 

^^^17^<^** exhaust air gas deanups characterized by containing a claim 1 
or a cerium-zirconium multiple oxide given in 5. 



[Translation done.] 
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* NOTICES * 

japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 
[Detailed Description of the Invention] 



EX^n d dti,wmchi— 

such as an automobile using the manufacture meftod of the c^um. ™onn«£ mum P discharged from a 



1000 degrees C. 



[Sption of the Prior Art] The exhaust gas V^^^^^^t^Z" 
three way component catalyst are already put in practical use. ^^^^^^^^ oxide and a cerium- 

Lotion of the preceding clause there mustbe the atr ,n the cytaden rf» ^gme an ^•J^™*^, 

ratio, near the theoretical air fuel ratio called wtndow. Th en ahh ou * * e is ^°;™ W „ der is ^Hed, i, is very 

eduction operation based on the indeterminate ratio nature of W^JJ L window on appearance 

purification catalyst. And as a property of a ^^^^^^XSSSe conventional cerium oxide a 
needed more at low temperature. However, when the co-catalyst makes the ^ven 

principal component has inadequate ^Y^^^Z meTaS^— falling^ 

such a fault for example. ..n-md Tirconium oxide of the former manufactured by 

[00061 However, the multiple oxide continuing the cerium oxide ™ d *™mum °™ e Mm for example journal 

are aforementioned -*^**S5tS»«y. The 47-54m 
vo»M» 

ability in a low-temperature region 400 degrees C or less fall ^ably. _ n ^ 
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proposed By this method, the oxygen burst size of the multiple Oxide obtained is lOOmicromol/g grade, and cannot 
obtain sufficient oxygen uptake and burst size. 

KSSJid the above-mentioned cerium-zirconta multiple oxide smtple and easdy. 

bv carrying out the surface treatment of the multiple oxide containing the obtained tnvalent cerium using coupling 

its oxyg»"andts*arge ability, 7CK)miero mol [/g / more man ] after earrymg ont by repeating oxrdabon 
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zirconium ion for example, for example, a hydrazine, and a sodium borohydride is used preferably. 
SXmermore a hydrazine is preferably used especially as a precipitant which has the above-mentioned 
S^SS to this invention, further, it can ripe several days from several hours, stirring Ae cenum- 
z— compound salt precipitate generated by the «^f^ 

oxygen uptake and discharge ability of the cenum-zirconium multiple oxide finally obtained can be enlarged t>y 
considering as the cerium-zirconium compound salt precipitate whose cerium ion is trivalent 
m020] Sexample in the case of using a hydrazine hereafter as a precipitant which has a reduction operaUon is 
explained 'The mixing ratio of the solution containing the aforementioned cerium and zirconium ion and die 
nSant which has a reduction operation In order for a hydrazine to act as a monovalent base and to enlarge die 
S^STopewtioii, for example when using a hydrazine although what thing may be used and it w 1 not be 
elecially SSd i/it is the'rate which precipitation generates and sufficient «^<*^^£ mole 
desirable to set total of cerium ion and zirconium ion and the mixed rate of a hydrazine to 1 .30 from 1 .4 by the mole 

mn? 11 Moreover almoueh any of an anhyd^de or one hydrate may beused whenusing ahydrazme as me 
SZS^SS the reasons of the plain-gauze fibers for plastering of handling etc., it is desirable -to 
use on nyS aTd h may use the solution which diluted this 5 times from double precision by deionized water etc. 
ESte In Ms caT the compound salt precipitate obtained is for example, a compound hydroxide etc. 
SS£ Subtly m impound salt precipitate whose cerium ion is trivalent will be obtained several days by 
E SSol4 days from 1 hour preferably, stirring the above-mentioned compound salt precipitate. 
E t S £S!t U a big difference is not produced in the effect acquired even 
reduction fully advances that it is 1 or less hour and it carries out more than for 14 days. In a next baking process 
dtSo fof ceS ion and zirconium ion does not advance completely that this digestion ^sufficient, phase 
S on is not caused and it does not become inadequate completely returning cerium ion tnvalent 
mm As anXiosphere of the above-mentioned digestion and reduction, among air nitrogen, hydrogen and 
aZonfa Stcan carry out by the inert gas middle classes, such as helium and an argon, in order to prevent 
nvirWinn as much as possible, it is desirable to perform stirring in nitrogen or inert gas. 
^^^c^Mbm compound sal? precipitate whose obtained cerium ion is tnvalent is calcinated 
under imrtfe for a^on-oxidizing atmosphere, and the cerium-zirconium multiple oxide whose cenum is tnvalent is 



m025VAs the aforementioned non-oxidizing atmosphere, for example, non-oxidizing qualities, such as mtrogen 
hydrogen a^rZia, an argon, and helium, and inert gas atmosphere, or the vacuum middle class is meant, and, as for 
2e£^ toSmat this time, it is desirable to make it to 0.01% or less to the total pressure of gas. 
EEJSsXS^v Ucln consider as the cerium-zirconium multiple oxide of this invention by carrying out the 

surS 

[ ^^n1^S^ Q is made to contact in at least one or more state among a gas, a solid-state, a liquid, 
fused salt, and a solution as coupling agent used in this invention. i:tVmim VialiHe A haloeenation 

[0028] A the aforementioned coupling agent, for example An ammonium hahde, a Utb m hahde A ha ogenation 
potassium a sodium halide, halogenation calcium, An aluminum hahde, halogenation iron, a gallium hahde, 
KSon Lynn A halogenation indium, an ammonium carbonate, a sodium carbonate a sodium 
W£££»E* A lithium carbonate, a carbonic acid hydrogen lithium, potassiun i catenate, a pota^um 
hvZLncarbonate A hydrochloric acid, a sulfuric acid, a nitric acid, an acetic acid, fluonc acid a hydrobromic acid, 
oxalic add a curic^cid Habgen water, halogen acid, a sodium hydroxide, a potassium hydroxide, aqueous ammonia, 
ma^ 

thPCP water alcohol the ether, a ketone, and hydrocarbon solutions is used. 
m0291 ^ although a fluorine, chlorine, a bromine, an iodine, etc. are raised, in order to 

S £ !^fanTS™tmWt effeS acquired of handling, tine salt which contains chlonne preferably, a 
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most the effect which is a surface treatment, it is desirable to carry out at 600-1300 degrees C moreover, although 
surface treatment time can be set up arbitrarily, what carrying out within [ in 50 hours ] in consideration of efficiency 
or the effect acquired performs preferably desirable especially in 1 minute - 5 hours is desirable 
r0032] Moreover, since vapor pressure, such as a halogenide generated on the cerium-zirconium multiple-oxide front 
face depending on the temperature which performs the aforementioned surface treatment, is large, it may volatilize, or 
coupling agent itself may volatilize with the halogenide generated on the front face. Also in this case, it is possible to 
carry out a surface treatment satisfactory. 

r00331 Furthermore, the cerium-zirconium multiple oxide obtained after surface treatment may perform calcining 
processing into air if needed. As for the temperature at this time, it is [ 400-1000 degrees C and calcining time ] 
desirable to carry out in 1 - 5 hours. ..^ 
[00341 The oxygen uptake and discharge ability of the cerium-zirconium multiple oxide manufactured by this 
invention can be measured by Chemistry of Materials, the method indicated by the 4005-4009th volume [ 10th ] (1998) 
page Specifically, a U character type quartz tube is loaded with a 0.03g sample, and a temperature up is carried out 
from 200 degrees C to 1000 degrees C, circulating 80ml the hydrogen gas for /. Since the oxygen emitted frorna 
sample reacts with hydrogen and serves as water, the heat-conduction detector of a gas chromatograph can perform 
spectrum measurement using a heat-conduction difference with hydrogen gas. And oxygen discharge temperature and 
the amount of discharge oxygen can be calculated from the acquired temperature-programmed-reduction spectrum and 



its £U*G£l 

[0035] Although an example is raised to below and this invention is further explained to a detail, this invention is not 
limited to these. 

[Example 1] The 100ml of the first cerium solution of a nitric acid of 1 .0-mol [/l. ] concentration and 100ml of 
zirconium nitrate solution of 1 .0-mol [A. ] concentration were mixed, and 200ml of first cerium [ of a mine acid ]- 
zirconium nitrate solution was prepared. After dissolving hydrazine 1 hydrate in deionized water and preparing 400ml 
of hydrazine solution of ten-mol [/l. ] concentration independently, this and the 200ml of the above-mentioned first 
cerium [ of a nitric acid ]-zirconium nitrate solution were mixed. After stirring for four days in air and performing 
digestion of precipitation, and reduction of a cerium, centrifugal separation was earned out and it dned at 80 degrees C 
among the argon. Subsequently, the obtained powder was heated at 1000 degrees C under argon gas circulation for 5 
hours, a cerium is trivalent and the pyrochlore type cerium-zirconium multiple-oxide powder whose mole ratio ot a 
cerium and a zirconium is 1/1 was obtained. An agate mortar may be used, these 3g of powder and lOg of ammonium 
chlorides were mixed, and it put into the alumina crucible, and it held for 1 hour, after carrying out a temperature up to 
1000 degrees C among air. ... f , 

r00371 The temperature-programmed-reduction spectrum estimated the oxygen uptake and discharge ability ot the 
obtained cerium-zirconium multiple-oxide fine particles. Furthermore, in order to evaluate the elevated-temperature 
endurance of this cerium-zirconium multiple oxide, after repeating the oxidation reduction cycle which performs a 
hydrogen reduction and air oxidation by turns at intervals of 10 - 300 minutes in 1000 degrees C, respectively and 
carrying out 10 times, it cooled to the room temperature and an oxygen uptake and the emission charactenstic were 
evaluated again. A result is shown in drawingl . Moreover, the oxygen uptake, the discharge temperature, and the 
amount of oxygen after performing an oxidation reduction cycle 10 times in 1000 degrees C are shown in Table 1 . 
Having had high oxygen uptake and discharge ability by these, after the cerium-zirconium multiple oxide of this 
invention performs oxidation reduction repeatedly in 1000 degrees C was admitted. 
0038] 
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565 
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[Sple 2] Except having used 200ml of first cerium [ of a nitric acid ]-zirconium nitiate-calcium-nitrate solution 
which mixed the 98ml of the first cerium solution of a nitric acid of 1 .0-mol [/l. ] concentration, 98ml of zirconium 
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nitrate solution of 1 .0-mol [A. ] concentration, and 4ml of calcium-nitrate solution of 1 .0-mol [/l. ] concenfration, and 
was obtained as a start raw material, cerium-zirconium-calcium multiple-oxide powder was manufactured like the 
example 1 , and an oxygen uptake and discharge ability A result is shown m Table 1 . 

rComparative Example(s)] 100ml of 1.0 mols [/l. ] cerium-nitrate solution and 100ml of 1 .0 mols [/l. ] zirconium 
nitrate solution were mixed, and the mixed-water solution of 200ml cerium-nitrate-zirconium nitrate was prepared. 
Moreover the rare aqueous ammonia which carried out two fold serial dilution of the commercial aqueous ammonia 
by deionized water was prepared. Subsequently, 200ml of mixed-water solutions and the 200ml of the above- 
mentioned rare aqueous ammonia of cerium-nitrate-zirconium nitrate which earned out [ aforementioned j 
manufacture were mixed. After stirring for four days in air, centrifugal separation was earned out and it dried at 80 
degrees C among the argon. After heating the obtained powder at 1000 degrees C under argon gas circulation Tor ^5 
hours an agate mortar may be used and these 3g of powder and lOg of ammonium chlondes were mixed, it put into the 
alumina crucible, and it held for 1 hour, after carrying out a temperature up to 1000 degrees C among air. The oxygen 
uptake and discharge ability of the obtained cerium-zirconium multiple-oxide powder were evaluated like the example 
1 . A result is shown in Table 1 . 

[Effect of the Invention] Since the cerium-zirconium multiple oxide of this invention has high oxygen uptake and 
discharge ability in a low-temperature field 400 degrees C or less and is extremely excellent in thermal resistance ; after 
it performs oxidation reduction repeatedly at 1000 degrees C, it is useful as a co-catalyst for a combustion catalyst, a 
catalyst support, and the catalyst for automobile exhaust air gas cleanups. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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